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AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows. 

1 . (currently amended) An apparatus for testing a semiconductor device based on output data of 
said semiconductor device, comprising: 

a multi-strobe generator fer configured to g enerateiftg a multi-strobe having a plurality of 
strobes, of which phases are different by a small amount; 

an output data transition point detector for configured to detecting a timing of rising or 
falling of a waveform of said output data based on said multi-strobe; 

a reference clock transition point detector far configured to detecting a timing of rising or 
falling of a reference clock outputted by said semiconductor device 
accompanying said output data, wherein said reference clock is a signal to set a 
timing of passing said output data, based on said multi-strobe; and 

a judging unit fer configured to j udgeiftg quality of said semiconductor device based on 
said timing of a timing of rising or falling of a waveform of said output data 
detected by said output data transition point detector and said timing of rising or 
falling of a waveform of said reference clock detected by said reference clock 
transition point detector ; and 

a glitch detector configured to detect existence of a glitch in regard to said output data 
based on said timing of rising or falling of a waveform of said output data 
detected by said output data transition point detector . 

2. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 1, wherein said judging unit judges quality of said semiconductor device based on 
whether or not a phase difference between said timing of rising or falling of a waveform of 
said output data detected by said output data transition point detector and said timing of 
rising or falling of a waveform of said reference clock detected by said reference clock 
transition point detector is within a predetermined range. 
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3. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 1, wherein said multi-strobe generator generates a first multi-strobe in order to detect a 
transition point of a value of said output data and a second multi-strobe in order to detect a 
transition point of a value of said reference clock. 

4. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 3, further comprising a level comparator for configured to changeiftg said outpu; data 
and said reference clock into digital data represented by H logic or L logic, wherein 

said output data transition point detector detects a value of said output data changed into 
said digital data in regard to a phase of each of strobes of said first multi-strobe, 
and if a value of said output data in regard to a phase of a first strobe of said first 
multi-strobe and a value of said output data in regard to a phase of a second 
strobe adjacent to said first strobe are different then determines said phase of said 
first strobe as said transition point of said value of said output data, 

said reference clock transition point detector detects a value of said reference clock 
changed into said digital data in regard to a phase of each of strobes of said 
second multi-strobe, and if a value of said reference clock in regard to a phase of 
a third strobe of said second multi-strobe and a value of said reference clock in 
regard to a phase of a fourth strobe adjacent to said third strobe are different then 
determines said phase of said third strobe as said transition point of said value of 
said reference clock, and 

said judging unit judges quality of said semiconductor device based on said transition 
point of said value of said output data and said transition point of said value of 
said reference clock. 

5. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 4, wherein said judging unit judges quality of said semiconductor device based on 
whether or not a difference between a strobe number of said first multi-strobe indicating 
which timing of a strobe of said first multi-strobe said output data transition point detector 
detects said transition point of a value of said output data and a strobe number of said second 
multi-strobe indicating which timing of a strobe of said second multi-strobe said reference 



234568 



3 



Application No.: 10/732,763 



Docket No.: 02008/135001 



clock transition point detector detects said transition point of a value of said reference clock 
at is within a predetermined range. 

6. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 4, wherein said judging unit comprises a memory fep configured to storewg a 
reference table to set quality of said semiconductor device about a combination of said strobe 
number of said first multi-strobe, in which said transition point of a value of said output data 
is detected and said strobe number of said second multi-strobe, in which said transition point 

. of a value of said reference clock is detected, and judges quality of said semiconductor 
device based on said reference table. 

7. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 4, wherein said output data transition point detector comprises [[a]] means for 
detecting whether a value of digital data in regard to said transition point of a value of said 
output data changes from said H logic to said L logic or changes from said L logic to said H 
logic. 

8. (currently amended) An The apparatus for testing a semiconductor device as claimed in 
claim 4, wherein said output data transition point detector takes a transition point of an 
earliest phase or a transition point of a latest phase as said transition point of a value of said 
output data if a plurality of said transition points of a value of said output data are detected. 

9. (canceled) 

10. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim I [[9]], wherein said judging unit judges quality of said semiconductor device further 
based on existence of said glitch detected by said glitch detector. 

1 1 . (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim i [[9]], wherein said glitch detector detects existence of a glitch in regard to said 
output data based on said transition point of a value of said output data. 

12. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 11, wherein said glitch detector judges that there is said glitch of said output data if 
said transition points of a value of said output data are more than or equal to two. 
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13. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 1, wherein said multi-strobe generator comprises a plurality of delay devices having 
different delay times, supplies a strobe to each of said plurality of delay devices and outputs 
a plurality of strobes, delayed to have a different time delay respectively and outputtxl by 
said plurality of delay devices, as said multi-strobe. 

14. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 13 [[!]], wherein said multi-strobe generator comprises a plurality of delay devices 
connected in cascade, supplies a strobe to each of said plurality of delay devices connected 
in cascade and generates said multi-strobe based on strobes delayed respectively and 
outputted by said plurality of delay devices. 

15. (currently amended) An apparatus for testing a semiconductor device based on output data of 
said semiconductor device, comprising: 

a first multi-strobe generator for configured to generateiftg a first multi-strobe having a 
plurality of strobes, of which phases are different by a small amount in regard to 
said output data; 

a reference phase measuring unit fer configured to measureiftg an output timing being a 
timing of rising or falling of a waveform of a reference clock which is a signal to 
set a timing of passing said output data and is outputted by said semiconductor 
device accompanied by said output data; 

a reference phase memory for configured to memorizeiftg said output timing; 

a transition point detector for detecting a transition point of a value of said output data 
based on said first multi-strobe; 

a phase difference measuring unit fef configured to measuremg a phase difference 
between said output timing and said transition point of a value of said output 
data; an4 

a judging unit for configured to j udgeiftg quality of said semiconductor device based on 

said phase difference ; and 
a glitch detector configured to detect existence of a glitch in regard to said transition 

point of a value of said output data . 
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16. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 15, wherein said first multi-strobe generator comprises a plurality of delay devices 
connected in cascade, supplies a strobe to said plurality of delay devices connected in 
cascade, and generates said first multi-strobe based on strobes delayed respectively and 
outputted by said plurality of delay devices. 

17. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 15, wherein said transition point detector comprises [[a]] means for changing said 
output data into digital data represented by H logic or L logic, and 

said transition point detector detects a value of said output data in regard to a phase of 
each of strobes of said first multi-strobe, and if a value of digital data in regard to 
a phase of a first strobe of said first multi-strobe and a value of digital data in 
regard to a phase of a second strobe adjacent to said first strobe are different then 
determines said phase of said first strobe as said transition point of said value of 
said output data. 

18. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 17, wherein said transition point detector comprises [[a]] means for detecting whether 
said value of digital data in regard to said transition point changes from said H logic to said 
L logic or changes from said L logic to said H logic. 

19. (currently amended) An The apparatus for testing a semiconductor device as claimed in 
claim 1 8, wherein said transition point detector takes a transition point of an earliest phase or 
a transition point of a latest phase as said transition point of a value of said output data if a 
plurality of said transition points of a value of said output data is detected. 

20. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 15, wherein said reference phase measuring unit comprises: 

[[a]] means for generating a second multi-strobe having a plurality of strobes, of which 
phases are different by a small amount, in regard to said reference clock; 

[[a]] means for detecting said transition point of a value of said reference clock based on 
said second multi-strobe; and 
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[[a]] means for calculating said output timing of said reference clock based on a strobe 
number of said second multi-strobe, in which said transition point of a value of 
said reference clock is detected. 

21. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 20, wherein said reference phase memory stores said strobe number of said second 
multi-strobe, in which said transition point of a value of said reference clock is detected. 

22. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 21, wherein said first multi-strobe generator sets a phase of said first multi-strobe 
based on said strobe number of said second multi-strobe stored by said reference phase 
memory. 

23. (canceled) 

24. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim 15 [[23]], wherein said judging unit judges quality of said semiconductor device 
further based on existence of said glitch detected by said glitch detector. 

25. (currently amended) Aft The apparatus for testing a semiconductor device as claimed in 
claim J_5 [[23]], wherein said glitch detector judges that there is said glitch of said output 
data if said transition points of a value of said output data detected by said transition point 
detector are more than or equal to two. 

26. (currently amended) A method for testing a semiconductor device based on output data of 
said semiconductor device, comprising: 

a first multi-strobe generating step of generating a first multi-strobe having a plurality of 
strobes, of which phases are different by a small amount, in regard to said output 
data; 

an output data transition point detecting step of detecting a timing of rising or falling of a 
waveform of said output data based on said first multi-strobe; 

a second multi-strobe generating step of generating a second multi-strobe having a 
plurality of strobes, of which phases are different by a small amount, in regard to 
a reference clock, which is a signal to set a timing of passing said output data, 
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said reference clock being outputted by said semiconductor device accompanying 
said output data; 

a reference clock transition point detecting step of detecting a timing of rising or falling 
of a waveform of said reference clock based on said second multi-strobe; 

a judging step of judging quality of said semiconductor device based on said timing of 
rising or falling of a waveform of said output data detected in said output data 
transition point detecting step and said timing of rising or falling of a waveform 
of said reference clock detected in said reference clock transition point detecting 
step; and 

an outputting step of outputting said judging quality of said semiconductor device ; and 
a glitch detecting step of detecting existence of a glitch in regard to said output data 

based on said transition point of a value of said output data, 
wherein said judging step judges quality of said semiconductor device further based on 

existence of said glitch detected in said glitch detecting step . 

27. (canceled) 

28. (currently amended) A method for testing a semiconductor device based on output data of 
said semiconductor device, comprising: 

a reference phase measurement step of measuring an output timing of a reference clock, 
which is a signal to set a timing of passing said output data, said reference clock 
being outputted by said semiconductor device accompanying said output data; 

a reference phase memorizing step of memorizing said output timing; 

a first multi-strobe generating step of generating a first multi-strobe having a plurality of 
strobes, of which phases are different by a small amount, in regard to said output 
data; 

an output data transition point detecting step of detecting said transition point of a value 

of said output data based on said first multi-strobe; 
a phase difference measuring step of measuring a phase difference between said output 

timing and said transition point of a value of said output data; 
a judging step of judging quality of said semiconductor device based on said phase 

difference; and 
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an outputting step of outputting said judging quality of said semiconductor device ; and 
a glitch detecting step of detectinfi existence of a glitch in regard to said output data 
based on said transition point of a value of said output data . 

29. (canceled) 

30. (new) The apparatus for testing a semiconductor device as claimed in claim 1, wherein the 
apparatus further comprises a memory and stores a result of the glitch detector in the 
memory in association with said transition point of a value of said output data. 

31. (new) The apparatus for testing a semiconductor device as claimed in claim 7, wherein the 
apparatus further comprises a memory and stores a result of the glitch detector in the 
memory in association with said transition point of a value of said output data. 

32. (new) The apparatus for testing a semiconductor device as claimed in claim 15, wherein the 
apparatus further comprises a memory and stores a result of the glitch detector in the 
memory in association with said transition point of a value of said output data. 

33. (new) The apparatus for testing a semiconductor device as claimed in claim 18, wherein the 
apparatus further comprises a memory and stores a result of the glitch detector in the 
memory in association with said transition point of a value of said output data. 

34. (new) The apparatus for testing a semiconductor device as claimed in claim 26, wherein the 
apparatus further comprises a memory and stores a result of the glitch detector in the 
memory in association with said transition point of a value of said output data. 

35. (new) The apparatus for testing a semiconductor device as claimed in claim 28, wherein the 
apparatus further comprises a memory and stores a result of the glitch detector in the 
memory in association with said transition point of a value of said output data. 

36. (new) An apparatus for testing a semiconductor device based on output data of said 
semiconductor device, comprising: 

a multi-strobe generator configured to generate a multi-strobe having a plurality of 
strobes, of which phases are different by a small amount; 
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an output data transition point detector configured to detect a timing of rising or falling 
of a waveform of said output data based on said multi-strobe; 

a reference clock transition point detector configured to detect a timing of rising or 
falling of a reference clock outputted by said semiconductor device 
accompanying said output data, wherein said reference clock is a signal to set a 
timing of passing said output data, based on said multi-strobe; 

a judging unit configured to judge quality of said semiconductor device based on said 
timing of a timing of rising or falling of a waveform of said output data detected 
by said output data transition point detector and said timing of rising or falling of 
a waveform of said reference clock detected by said reference clock transition 
point detector; 

a level comparator configured to change said output data and said reference clock into 
digital data represented by H logic or L logic, 

wherein said multi-strobe generator generates a first multi-strobe in order to detect a 
transition point of a value of said output data and a second multi-strobe in order 
to detect a transition point of a value of said reference clock, 

wherein said output data transition point detector detects a value of said output data 
changed into said digital data in regard to a phase of each of strobes of said first 
multi-strobe, and if a value of said output data in regard to a phase of a first 
strobe of said first multi-strobe and a value of said output data in regard to a 
phase of a second strobe adjacent to said first strobe are different then determines 
said phase of said first strobe as said transition point of said value of said output 
data, 

wherein said reference clock transition point detector detects a value of said reference 
clock changed into said digital data in regard to a phase of each of strobes of said 
second multi-strobe, and if a value of said reference clock in regard to a phase of 
a third strobe of said second multi-strobe and a value of said reference clock in 
regard to a phase of a fourth strobe adjacent to said third strobe are different then 
determines said phase of said third strobe as said transition point of said value of 
said reference clock, 



234568 



10 



Application No.: 10/732,763 



Docket No.: 02008/135001 



wherein said judging unit judges quality of said semiconductor device based on said 
transition point of said value of said output data and said transition point of said 
value of said reference clock, and 

wherein said output data transition point detector takes a transition point of an earliest 
phase or a transition point of a latest phase as said transition point of a value of 
said output data if a plurality of said transition points of a value of said output 
data are detected. 

37. (new) The apparatus for testing a semiconductor device as claimed in claim 36, wherein said 
judging unit judges quality of said semiconductor device based on whether or not a phase 
difference between said timing of rising or falling of a waveform of said output data detected 
by said output data transition point detector and said timing of rising or falling of a 
waveform of said reference clock detected by said reference clock transition point detector is 
within a predetermined range. 

38. (new) The apparatus for testing a semiconductor device as claimed in claim 36, wherein said 
judging unit judges quality of said semiconductor device based on whether or not a 
difference between a strobe number of said first multi-strobe indicating which timing of a 
strobe of said first multi-strobe said output data transition point detector detects said 
transition point of a value of said output data and a strobe number of said second multi- 
strobe indicating which timing of a strobe of said second multi-strobe said reference clock 
transition point detector detects said transition point of a value of said reference clock at is 
within a predetermined range. 

39. (new) The apparatus for testing a semiconductor device as claimed in claim 36, wherein said 
judging unit comprises a memory configured to store a reference table to set quality of said 
semiconductor device about a combination of said strobe number of said first multi-strobe, in 
which said transition point of a value of said output data is detected and said strobe number 
of said second multi-strobe, in which said transition point of a value of said reference clock 
is detected, and judges quality of said semiconductor device based on said reference table. 

40. (new) The apparatus for testing a semiconductor device as claimed in claim 36, wherein said 
output data transition point detector comprises means for detecting whether a value of digital 
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data in regard to said transition point of a value of said output data changes from said H logic 
to said L logic or changes from said L logic to said H logic. 

41. (new) The apparatus for testing a semiconductor device as claimed in claim 40, wherein the 
apparatus further comprises a memory and stores a result of the glitch detector in the 
memory in association with said transition point of a value of said output data. 

42. (new) The apparatus for testing a semiconductor device as claimed in claim 36, further 
comprising a glitch detector configured to detect existence of a glitch in regard to said output 
data based on said timing of rising or falling of a waveform of said output data detected by 
said output data transition point detector. 

43. (new) The apparatus for testing a semiconductor device as claimed in claim 42, wherein said 
judging unit judges quality of said semiconductor device further based on existence of said 
glitch detected by said glitch detector. 

44. (new) The apparatus for testing a semiconductor device as claimed in claim 42, wherein said 
glitch detector detects existence of a glitch in regard to said output data based on said 
transition point of a value of said output data. 

45. (new) The apparatus for testing a semiconductor device as claimed in claim 44, wherein said 
glitch detector judges that there is said glitch of said output data if said transition points of a 
value of said output data are more than or equal to two. 

46. (new) The apparatus for testing a semiconductor device as claimed in claim 42, wherein the 
apparatus further comprises a memory and stores a result of the glitch detector in the 
memory in association with said transition point of a value of said output data. 

47. (new) The apparatus for testing a semiconductor device as claimed in claim 36, wherein said 
multi-strobe generator comprises a plurality of delay devices having different delay times, 
supplies a strobe to each of said plurality of delay devices and outputs a plurality of strobes, 
delayed to have a different time delay respectively and outputted by said plurality of delay 
devices, as said multi-strobe. 
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48. (new) The apparatus for testing a semiconductor device as claimed in claim 47, wherein said 
multi-strobe generator comprises a plurality of delay devices connected in cascade, supplies 
a strobe to each of said plurality of delay devices connected in cascade and generates said 
multi-strobe based on strobes delayed respectively and outputted by said plurality of delay 
devices. 

49. (new) An apparatus for testing a semiconductor device based on output data of said 
semiconductor device, comprising: 

a first multi-strobe generator configured to generate a first multi-strobe having a plurality 
of strobes, of which phases are different by a small amount in regard to said 
output data; 

a reference phase measuring unit configured to measure an output timing being a timing 
of rising or falling of a waveform of a reference clock which is a signal to set a 
timing of passing said output data and is outputted by said semiconductor device 
accompanied by said output data; 

a reference phase memory configured to memorize said output timing; 

a transition point detector configured to detect a transition point of a value of said output 
data based on said first multi-strobe; 

a phase difference measuring unit configured to measure a phase difference between said 
output timing and said transition point of a value of said output data; and 

a judging unit configured to judge quality of said semiconductor device based on said 
phase difference, 

wherein said transition point detector comprises means for changing said output data into 
digital data represented by H logic or L logic, and said transition point detector 
detects a value of said output data in regard to a phase of each of strobes of said 
first multi-strobe, and if a value of digital data in regard to a phase of a first 
strobe of said first multi-strobe and a value of digital data in regard to a phase of a 
second strobe adjacent to said first strobe are different then determines said phase 
of said first strobe as said transition point of said value of said output data, 

wherein said transition point detector comprises means for detecting whether said value 
of digital data in regard to said transition point changes from said H logic to said 
L logic or changes from said L logic to said H logic, and 
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wherein said transition point detector takes a transition point of an earliest phase or a 
transition point of a latest phase as said transition point of a value of said output 
data if a plurality of said transition points of a value of said output data is 
detected. 

50. (new) The apparatus for testing a semiconductor device as claimed in claim 49, wherein said 
first multi-strobe generator comprises a plurality of delay devices connected in cascade, 
supplies a strobe to said plurality of delay devices connected in cascade, and generates said 
first multi-strobe based on strobes delayed respectively and outputted by said plurality of 
delay devices. 

51. (new) The apparatus for testing a semiconductor device as claimed in claim 49, wherein said 
reference phase measuring unit comprises: 

means for generating a second multi-strobe having a plurality of strobes, of which phases 

are different by a small amount, in regard to said reference clock; 
means for detecting said transition point of a value of said reference clock based on said 

second multi-strobe; and 
means for calculating said output timing of said reference clock based on a strobe 

number of said second multi-strobe, in which said transition point of a value of 

said reference clock is detected. 

52. (new) The apparatus for testing a semiconductor device as claimed in claim 51, wherein said 
reference phase memory stores said strobe number of said second multi-strobe, in which said 
transition point of a value of said reference clock is detected. 

53. (new) The apparatus for testing a semiconductor device as claimed in claim 52, wherein said 
first multi-strobe generator sets a phase of said first multi-strobe based on said strobe number 
of said second multi-strobe stored by said reference phase memory. 

54. (new) The apparatus for testing a semiconductor device as claimed in claim 49, further 
comprising a glitch detector configured to detect existence of a glitch in regard to said 
transition point of a value of said output data. 
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55. (new) The apparatus for testing a semiconductor device as claimed in claim 54, wherein said 
judging unit judges quality of said semiconductor device further based on existence of said 
glitch detected by said glitch detector. 

56. (new) The apparatus for testing a semiconductor device as claimed in claim 54, wherein said 
glitch detector judges that there is said glitch of said output data if said transition points of a 
value of said output data detected by said transition point detector are more than or equal to 
two. 

57. (new) The apparatus for testing a semiconductor device as claimed in claim 54, wherein the 
apparatus further comprises a memory and stores a result of the glitch detector in the 
memory in association with said transition point of a value of said output data. 

58. (new) The apparatus for testing a semiconductor device as claimed in claim 49, wherein the 
apparatus further comprises a memory and stores a result of the glitch detector in the 
memory in association with said transition point of a value of said output data. 
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